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. (64) Piercing doviee for pienslng 
ventilating holes in cigarettes or 
similar smoMng comtnodities 

(57) Pierdrig device (1) for piercing 
holes (2) In cigarettes (3) or simitar 
srhoking commodities. In which a 
laser beam (7) emitted by a 
oontfnous laser source (6) is 
"pulsated" by a mobile reflecting 
element (22). assembled In ratary 
manner round a fixed axis (9), and 
a fixed reflecting element (23) 
optically connected to the said 
mobile reflecting olement (22) and 
provided with a feceted reflecting 
body (25) in the shape of an 
irregular pyramid designed to 
define, for each "pulse", a focus 
(31) on the surface of the said 
cigarette (3) or similar being 
pierced, and endowed, in relation to 
the latter and throughout the length 
of the pulse, with relotivoly zero 
speed. 
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SPECIFICATION 


Pforoing d«vleo for ploreing vmtllatf ng 
holes fn dgamttes or similar smoking oom- 

5 RKXlitlBS 

The pfBsent invention relates to a pienxng 
device for ptarcing vonlilating Mes in ciga* 
rettes or stmllar anibldng commodlt!^. 
iO Fpr ntaJcirtg so-catidd "ventfiated" clga- 
rettes, piercing devices are known to be em- 
ployed on which the plerdhg "tool" consists 
of a laser source. On known types of laser 
beam piercing devices, cigarettes ore genei^ 

: 16 ally Pierced according to two techntques^.tfw 
^rst using a laser source which pierces the 
said ventilsting holes in the.cigamiea as they 
Xuni round their own axis, aiid the second 
. tning mobne refleotfng systems designed to 

. 20 divert the laser beam on to the dgarstte t>etng 
pierced In drfferecit directions, while thedga^ 
rette travids in relatioh to the said source 
without turning round hm own aids. 

rn both the above cpses. known types of 
25 laser beam devices use a "putsattng" lasmr • . 
source the frequency of which Is sUch as to 
pierce a hole for each, pulse;. , . 
, . The employment of a pUtsating laser 

„ source/ however, makes it prectioally impoesi- 
30 bie for the above.knowh types of piercing ' 
devices to be used In conjunction with high- 
output cigarette manufacturing or filter as- 
sembjy. thachines designed for producing as 
mahy as 1 0,000 cigarettes a mtnute. 
35 * f=br this to be done^ the pulse frequency 
required for piercing about thirty holes in each 
cigarette is around 5.000 Hz, which means 
using relaciveiy large, high-power laser 
sources. Furthenhore, such pulse frequencies 
40 usually result in irregular, drawn-out holes of 
unnacceptsble appearance. 

The aim of the present Invention Is to 
provide a laser beam piercing device designed 
to operate emoothly in conjunction with high- 
4B output cigarette manufacturing and ^tor a^ 
sembly madiines and whit^ Invotves none of 
the above mentioned drawbacks* 

With this aim in view, the present invention 
relates to a piercing device for piercing ventE- 
50 latino holes in cigarettes or simitar smoking 
conunodities supported on a feeding dnim 
assembled In rotary manner round an asds« the 
piercing device comprising a laser source and 
an optical reflecting and focusing system de- 
55 signed to divert the beam emitted by the said 
source and focus it In succession, on specific 
polms on the surface of each said cigarette or 
similar, while the latter is travelling crosswise 
In relatk>n to its own axis round tf^ axis of 
60 rotation of the said drum; the said device 
being charBctercsed by the fact that the said 
aourca ia daaigned to smK a continuous beam 
along a fixed axis parallel with the axes of the 
said cigarettes or simitar arul arranged along 
65 the same route, and that the said optical 


system eomprfflea a mobOa reflecting and fo. 
eusing unit assembled In rotary manner round 
the said fixed axis, and a fixed reflecting 
member comprising two rings of reflecting 
70 elements arranged round the said fixed axis; 
the elements on one said ring being optfcally 
Inserted betweeri two raflectipg elements on 
the said:n>obne unit and forming, with the 
perpendicular of the said, fixed axis, angles 
75 yarying frompne efernent to another accoid- 
Iiig to thefqmular,^ ^, V v 

a-T(2iR + Poos 4/^4^ \y ■ ['•'^:^::^ 

\90 : j^ur^^ 

the present -invention will now be deacrliied 
with referer^e to the attached drawings sho^ 
ing a npn-fimrtino exantple and ^n *vhfch:" 
« i™^*^^ ^owa ft view In perspecd^ 
85 preferred ariOTgoinBm of ^ . 
• . eccoitflng to^ the present Invention; 

./^rura^shq^ I 
. . .device; . . . .. I; " 

90 sqpeelhre «ilu«rating opan^tion of the device ia 
P!98-.:1 and 2^ . ■• ■*-■ 

tiunibw: 7 In l^..'i bidicates a pleroind ^ 
dmdee destgrted.to pierbe a ring of hotes 2 
(PS- 2) in e^nVimber of cfgar^ttes 3. Eafch of 
95 the tetter is psri^alty tous^ in fixed pqsitioh 
fnsida a seat 4.oti the periphery of feeding 
droni 5 designed to, turn round its own axis at 
a given qbnstont speed/ „ , 

'^^'^ '^ co'^'pris^s. a continuous laser 
100. source 5 designed to emit a corttinuous beam 
7 refleaed by a fixed mirror 3 jek>ng an axis 9 
- peraHet to the axis,of ro^on-of drum 5 and 
coincfdtng; «8,shoyvr> in Fig. 2/ whh the 
position assurned by the axfs.pf each cigarette 
1 Q5 3 when the. latterreaches the centreline of 9 
piercing ere corre^ondtng to the circular dis^ 
tahce. travelled by cigarettes 3 on drum 5 and 
ajong whl^ holes 2 ere pierced, . 
-Device 1 also.comprises a tobular body 10 
110 mountod so as to turn round its own axis 
coinciding with exis 9. 

Tubuter.body. 10 is provided with an outer 
ring 1 1 engaging with an output pinion 12 on 
motor 13 designed to drive body 10 at a 
1 1 5 given constant speed. 

From the end of body 1 0 facing drum 5 
extend two arms, 14 and 1 5, supporting 
respective reflecting elements or mirrors. 16 
^ ^' former of which Is designed to 
120 intercept the beam 7 from body 10 and divert 
It outwards in a direction essentially perpendi- 
cular to axis 0. 

As shown in Fig, 2, mirror 17 is positioned 
w as to divert beam 7 along axis 18 essen- 
125 tially parallel with axis 9 and coinciding with 
the optical axis of focusing lens 1 9 supported 
on arm 20 Integral whh arm 1 5, the said lens 
being designed to focus beam 7 on a point 
21 which, If the focused beam was not 
130 dhrerted further, would turn round axis 9 at 
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thQ ftam* «peed a« mobHo unit 22 oomprieind 
tubular bo^ 10, arm. 14. 1 6 and 20, ml?!^ 
rors 16 and 17 end lens 19. 

c ^P^^V^^'"^^^*^^ reflating 
^ ?L^!i;i^'.^"*""''«>"™Prf«Jngafir«num. 
oer of reflecting elements or minors 24 corw 
«^n0 the faces of a reflecting ring or body 
- 26 essentiany in tfie form of an irregular 
: \Q^mr^^ ^ «sent«ny colncfding 

- Reflecd^ 23 elsa comprise a. 

Jx^d ring 26, essentially coaxiai with axis a 
0nd divided into.two parts by two alo^ 

to allow the passage of filtera 23 on 
1 B cigarettes 3 projecting from drum 6, 

JhB Inne/^ Rurface 29 of rtng 26 w fitted 
with a ^cond number of fixed leffecttng ele- 

. i^f^^^ - ; . 

. ?0 .^-On devfee t>;beam 7 is dhrerted by mlrror - 
. W TOooes^eVo" to one of mlfrofs 24 ^ 
: tt^^. t^^erwfth the peipendiculaf of axte 

" m.;^-^'?^^ * as described in 

more detail later on. 

refle^ It by flieans of Iehs.l9 and paralldt to 
jncw »rf on to a come^ndlno .nilnx»r 30. 

30 P«V«t? It In fi directon esserttialty beipendlcu. 
far to axis 9, pn to the cigarette 3 ^ the 
. . pic»rcing arc; . . ' . : 

-V As alfBady stated. wHhout mlrroris 30, beam 
!iR J travelling perariel io axis 9 

35 ■nd^would tie focused on point 21 at distance 
••:.>« from axis 9. 

: . " On device 1, by eerefully selebting ttw 
.^engles a formed by mirrors 24.snd the per^ ^ 
r pend lojlar of axis 9, focus 31 can be matfe to 
40 coincide w^ . a specific point on the oiite? 
. ^rfaw of filter SLB being pierced, for as long 
t^i^ol ^^ P»^r of ooriBspondmg 

wrth the said point m such a manner that the 

45 relatlye speed of cigarette 3 travelling owr the 

pferang arc and focus SI lelative to^ach pafr 

of mmroni 24 and 30 Is essentially zero, thite 

providing for essentiaOy roUrtd hdles 2. 

e« ^ wordse fay turning tubular body 1 0 

60 at sudi a speed that mobHe unit 22 makes a 

complete turn round uds 9 in the time taken 

'"^ ffonnrard one step. I.e. 

IS^-Ilfl:**?^^"^*^ adjacent ogsmtes 
3 on dnini 5, beam 7 sweeps minors 24 and 

65 a>rreyonding mimsrs 30 in succession, the 
latter being tfw same In number as minors 24 
and holes 2 for pieming. 

Throughout the time taken for beam 7 to 
sweep one of minx)r» 24, focus 31 is kept in 
60 a fixed position on cigarette 3 in which It 
pierces a hole 2 as it moves along with h, 
after which it moves to another position, again 
moving alongwith cigarette 3, JEhen be^m 7 
IS ^used to strike the next mirror 24, 

66 To understand how device 1 can do this by 


GB214e229A 

aimply setacU'ng carefully angles a formed by 
mirrors 24 snd the perpondiculer of oxia 9 

the movement of device 1 should be diwded 

?i^fif^'"!^'"«"to^ the device, and the 
etrects of each examined separately. 

possibte only tfie movement Imposed in both 

76 the aettffll fodus 31 is merely a leflected 

■ ; ; •ima&e.of'Iti;*- • - -^ " , 
Tite j^ctuarmovdrrterttidf d^^ 

nn ^^^5^ ''othf '"<5Wte UrtH 22 and reflecting > 
80 body 25 tum round axis 9 at the same speed 
^ t'tl?^'^'' ih which mobile unit 
^^l^J^"^^^^ rtflefcdng bbdy 26 turns 

" oer x° "^S^' instead of sweeping 

85 m^rs 24, Strikes bite p* them in e S 

vr focused beam =7, rfefiected 

mihof 1 7> tunrf^ at dpeed Q round axis 9 
- fc&e^Hwif^^^^^ 

«A *Mg af* esseitdaBy circular trajectory 

90 JJtlndaxi«i9«bthiittfV1fethtfi«^^ 

95 :Afi jfer: the secb . 
rotioriaryartd feflecdrtg body 25 turns found 
d)ds 9, fefarence rnust be made to Rge. 3. 4 
and 5 fi»r working t3ut the fbrmul^ govemiiio 
movement of focus 21. V : . . 

TOO fqg; 3 shdws a mirror s mtamted ^ as to 
: turh round axis A and fonming sngle awltb 
" pei^iirtdrculer H of the Said axis. A beattt F, : 
diret^ted on to minor S dlpng axis wh^rt - 
irtc first stationary position 

105 showft -by the ebtitinuoue blade ilne In Ro 3 
IS mffleeted: ift l^dh a diirectiott as to forrt* an ' 
angle 2a with beam F itseff, ^ ■ 
y^^/^t S Is turned ISO' (dotted Mne), ^ 
beam FIs reflected iri ahother directlor* iorfn^ 
no Ing anottier angle 2a whh beam F. 

A ^^L^ ^^7*1 ^ ^ *80' round axis 

A^ the reflected beam deecribes the surface of 
a cone haying an aperture of 4e and coaxial 
with axis A. 

11 6 If we examine Rg, 4, we can see that beam 
4 no longer coincides with exts A but forms 
IL"" '"8'® *P of which coincides 
with the intersection of axis A and mirror S 
n^n conformance with the laws of reflection, 
120 as minor S is turned round axis A. the 

reflected beam describes die surface of a cone 
the axis of which fomis an angle (a + b) witii 
incklent beam F and the aperture of which Is 
gn/en by: 

125 

2) (25 + 2iO - (26 - 24 - 4s 

we now examine Rg. 6, we see that 
. ^ ^« 0"*y Inclined in relation 

1 30 to oxis A but also has hs polm of incidence on 
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to 


15 


26 


25 


mirror S mhtftad tn relation to «ia intersection 
of mirror S and axis A. 

In this caae, the raflected beam no longer 
descrtbos the lurfaoe of a perfect cone, but 
thdt of a contcal envelope the aperture of 
which, nevertheless. Is stni essentially equal to 
4a,- 

If we now examirm .Hg. 4, assuminfl that It 
18 reflecting body 25 that Is turning while unit 
2248 stationary, beam 7 reflected by mim>r 
16 ie iirtcllned Jn relation to the axis of rotation 
0 AAd encountetSr in succession, mirrors 24 , 
. at potnAsspme distance from axis 0. 
; The refioctton axsmpto. in Fig, 5 thm iltus- 
trates the manner in whicb beam 7 Is . - 
reacted by minofB 24. ■ 
^: To be more precises as the effect of minor ■ 
TT is nona other than to amplffy the niovo- ■ 
ment «f the beam reflected by mInrorB 24, k :: . 
•can be:Satd tfiat iti the csae of the second , . 
^tage eiMmined. focus 21 moves ncKind axis 9 
. It1^n^numbe^1>f separate arcs, n batng the * 
number of miirors 24,.the beams in the said 
.dtt» vary ftppmope arc to .another, and can . • 
'easily be deidKiced from, any one xif ^s; 3/4- 
iand 5 In ifvhlch the cone describe by the ' . 
reflected beam has a base, circle with a radius 
'R' of r :■ .• . . ' ' , 


8) P/2irR-a,/ab 
8)fli-^F/2ffR 


70 


75 


30 3)tl^tiK2 


where. Ma equal to .the length of the side of . . 
the cone and; In the case of Fig. 2, Is equal to 
the"^length of the t«am 7 portion between 
mInnor24andfocMS.21.. = : 

In other Words; the beams in the said arcs 
vary according to antfe^a of the relative mirror 
24 and are travelled along by focus 2 1 at a 
speed.va of: ■■/..^ 

•^4)V2-:(-2ai'q^ 

From equations 1.<ar>d 4), wo can calculate, 
the angle mirror 24 must have for keeping . 
45 focus 21 stationary in space as long as the 
said mirror 24 is being swept by beam 7, 
That is: 


35 


40 


50 


5) V1+V2«b«QR-2Ql ^ 

6) R/2 1 = 1^ 


As focus 21 « and consequently, also 
reflected image 31, Is not required to remain 
55 stationary at a spedflc polm for each mirror 
24, but is required to move so as to compere 
sate for the movement of cigarettes 3 over the 
piercing arc or step, the angle of minrors 24 
will be equal to; 


60 


66 


7) a ^ + a, cos c 

where c Is the angle of rotation of mobile unit 
22 round axis 9 and a, is given by: 


85 


00 


95 


where P Is the length of the step. 

On device 1 as described above, the results 
examlrved, which amount to plercingperfectly 
. roui>d.|)o|es 2^ are achlaveed using a <X3ntinu: 
oua Instead of pulsating faser source 6/ i'earn 
'^.^i^9 ''P«Mod;* by,reflecu*risr m^in 
thus provtdling for. cphsldenible 8a\ing ln^ e^ 
orgy an^l a drastic reduction In the size of • 
....:.8QUfce.6. -r-:-..^./; ■V.'V' v. • ■ " "• 

^ . It will of <»um be Understood that the 
80 presem.inyorrtion hiis been described above 
. purely by^yuw of expmple, and modificatiohs 
' o^OTall jcan made withlrj the scope and 
aplrft Of -.the lnyaiTtI6n,:\.;; ;* V" ^ 

.0 Pi|gra;ng dewrfoe^^ ventilatina 
^•hplfts In c^arettes or similar smoking c6m- 
moditrOs supported «n a feeding druni asseip* 
Pled HI a,n>ttfry n^enner round.an axis, tf^ . " ■ 
piardng deyiqe donf prising a laser sour>^ artd. 
an Optical.reflecting and fecu^fhg system de- * 
signed to dh/er^ the beam eiiiiftted by the>8atd. 
sourpe and focus li jh succession, on speclfid 
ppinia ort the surfecexrf efach'sald cigarette or 
Similar^ whife the letter is travelltng crd^ise 
In relation f o Its own axis round the aafis of 
. ratation6f:ticiLe .s^^^^ 
being charap;terii*ed fey the fact that the said 
source is desigTied tq^emlt tt (»htirtuou& tiearrw 
along a Ibced axis pacallej with the axes of the 
said cigarettes or simifar and anrariged eforig 
the. same, route/ apd ithat the said optical 
systetn comprises a.fti'obne reflecting and fo- 
cusing unttf assembled in rotary manner . 
round the said fixed ^Is, arwl a fixed. reflect-^ 
ing -niem^r comprising tvyo rings of reftecting ' 
elenients arranged round the said fixed axis; 
the^ements pn orifs said ring being optically.' ' 
inserted between tyvo refie:^ng elements on 
the said mobile itnit and forming, whh the 
perpendicular of the said fixed axis, angles 
varying from one element to another accord- 
ing to the formula: 

lis a«(2i7f^ + Pcosc}/4ir1 

2, Device eccording to Claim 1, character- 
ised by the fact that the said mobile unit 
comprises a first mimor, imersecting the said 

120 fixed axis for dwarting the said team selec- 
tively and euccessively on to the said reflect- 
ing elements on the said fixed reflecting mem- 
ber, and a second mirror designed to receive 
the beam reflected by the latter and divert h 

125 in a direction essentially parallel to the said 
fixed axis. 

3. Device according to Clalni 2, character- 
ised by the feet that the said mobile unit also 
comprises a focusing Ions arranged down- 

1 30 stream from the said second minror in the 


100 


105 


110 
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propaga^on direction of the said beam. 
- 1' u. PS.^^ accordiiifl to Claim 3, character- 
wed by tfie fact that the reflecting iemente 
onthe other of the said rings are arranged in 
B such a manner &$ to intersect aefecdvey and 
suocesswely the optical axis of tha aaid lens 
and are arranged downstream from the same 
in the propagation direction of the aald beam 
m lt^^^^^ th« Matter towards the ^id ^xed 

ii^* Device aticording to any one' of tlie " 
foregoing Cl^rhs, characterised J>y the fact - 
that tho aald fixed Jneflecting rhomber com- 
pn^ a refleeting body ^wertl^atty in the 
15 ahapo of an Irregular pyramid with ha axis 
. «ssentiallY^pinckiing wttii.tha^ld fixed axis- 
t e^ch side fac^ bn the eaid pyramid being . ' 
: j^fl^ said 

L ?• tfavioe for ptercing ventilating : 

• *"^»^^;f^At«a!iyas4escrifaedw^ 


1 and 2 


